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III. 



DETAILED ACTION 



1. 



Claims 1-49 are presented for examination. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which the subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 1-13, 16, 18-30, 33-46 and 49 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Zait et al . (U.S. 
Patent 6,609,131) in view of Liu et al . (U.S. Patent 6,263,331). 

As to Claims 1, 18 and 34, Zait et al . discloses a method 
of joining a first table t, and a second table t2, each table 
containing rows and columns and being divided into one or more 
partitions, the method including: 

(a) calculating a correlation function (i.e. join. Col. 7, 
lines 7-12) between a first correlated value column (i.e. 
productid. Col. 7, lines 7-12) of table t (i.e. sales. Col. 7, 
lines 7-12), and a second correlated value column (i.e. 
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productid. Col. 7, lines 7-12) of table t2 (i.e. product. Col. 1, 
lines 7-12) ; 

(b) receiving a query requesting a join between table tl and 
table t2 (i.e. join. Col. 7, lines 7-12); and 

(c) performing a joining (i.e. join. Col. 7, lines 7-12), 
wherein the partitions containing the rows to be joined are 
determined based at least in part upon the correlation function 
(i.e. join. Col. 7, lines 7-12). 

Zait et al . does not explicitly teach a algorithm. 
Liu et al. teaches a algorithm (i.e. algorithm col. 4, 
lines 22-25) . 

Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to 
have modified Zait et al. with algorithm. 

It would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to have 
modified Zait et al . by the teaching of Liu et al . because 
providing algorithm allows the reduces minimizes processor and 
I/O costs as taught by Liu et al . (col. 3, lines 4-5). 
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As to Claims 2, 19 and 35, Zait et al . as modified teaches 
a method wherein (b) occurs before (a) . (i.e. join. Zait et al . 
Col . 7, lines 7-12) . 

As to Claims 3, 20 and 36, Zait et al , as modified teaches 
a method wherein the joining algorithm comprises: 

(cl)^ calculating, based at least in part upon the 
correlation function, a first number fl and a second number f2, 
wherein fl and f2 denote the number of partitions of table tl 
(i.e. sales. Zait et al. Col. 7, lines 7-12) and table t2 (i.e. 
product. Zait et al. Col. 7, lines 7-12), respectively, to be 
joined (i.e. join. Zait et al . Col. 7, lines 7-12); 

{c2) determining, based at least in part upon the 
correlation function (i.e. join. Zait et al . Col. 7, lines 7- 
12), a first starting partition number PI (i.e. sales. Zait et 
al . Col. 6, lines 36-49) for table tl and a second starting 
partition number P2 for table t2 ( Zait et al . fig. 2) ; 

(c3) joining a set of f2 partitions of table t2 starting at 
P2 with a set of fl partitions of table tl starting at PI (i.e. 
partition-wise join. Zait et al . col. 7, lines 40-45); 

(c4) updating PI and P2 (i.e. partition-wise join. Zait et 
al . col. 7, lines 40-55) . 
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As to Claims 4, 21 and 37, Zait et al ■ as modified teaches 
a method wherein 

(c3) and (c4 . ) are repeated while at least one table has at 
least one active, non-eliminated partition (i.e. repeat for each 
partition. Zait et al . col. 7, lines 40-55). 

As to Claims 5, 22 and 38, Zait et al . as modified teaches 
a method 5, wherein 

the f2 partitions to be joined in (c3) are contiguous (Zait 
et al . col. 7, lines 40-55). 

As to Claims 6, 23 and 39, Zait et al . as modified teaches 
a method wherein 

the fl partitions to be joined in (c3) are contiguous ( Zait 
et al . col. 7, lines 40-55) . 

As to Claims 7, 24 and 40, Zait et al . as modified teaches 
a method wherein 

the f2 partitions to be joined in (c3) are not contiguous 
(Zait et al. col. 7, lines 40-55). 



As to Claims 8, 25 and 41, Zait et al . as modified teaches 
a method wherein 
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the fl partitions to be joined in (c3) are not contiguous 
( Zait et al. col. 7, lines 40-55). 

As to Claims 9, 26 and 42, Zait et al . as modified teaches 
a method wherein the span of the f, partitions in table tl and 
•the span of the f2 partitions in table t2 to be joined in {c3) 
are increased, the method further comprises: 

{c31) setting a parameter cps equal to the minimum number of 
inactive or eliminated partitions in (i) the span of fl 
partitions in table tl beginning at PI and in (ii) the span of f2 
partitions of table t2 beginning at P2 (dynamically partitioning. 
Zait et al. Col. 9, lines 43-48); 

(c32) increasing the value of f2 by eps (dynamically 
partitioning. Zait et al . Col. 9, lines 43-48); 

(c33) increasing the value of f, by eps (dynamically. Zait 
et al. Col. 9, lines 43-48); and 

(c34) after performing (c4) , resetting the value of f2 equal 
to the value of f2 calculated in (cl) and resetting the value of 
fl equal to the value of fl calculated in (cl) (dynamically 
partitioning. Zait et al . Col. 9, lines 43-48). 
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As to Claims 10, 27 and 43, Zait et al . as modified teaches 
a method wherein 

(c31) , (c32) , and (c33) are repeated if some of the 
partitions added in the preceding iteration of (c31) , (c32) , and 
(c33) are empty (dynamically partitioning. Zait et al . Col. 9, 
lines 43-48) . 

As to Claims 11, 28 and 44, Zait et al-. as modified teaches 
a method wherein the span of the f , partitions in table t, and 
the span of the f2 partitions in table t2 to be joined in (c3) is 
increased, the method further comprises: 

(c31) setting a parameter cps equal to the result of the 
function FLOOR (x/2) , wherein x is a sum of . the number of inactive 
or eliminated partitions in the span of fl partitions in table 
tl beginning at P, and the span of f2 partitions in table t2 
beginning at P2, and FLOOR (x/2) returns a largest integer that is 
less than or equal to x/2 (dynamically partitioning. Zait et al . 
Col. 9, lines 43-48) ; 

(c32) increasing the value of f2 by eps (dynamically 
partitioning. Zait et al . Col. 9, lines 43-48); 

{c33) increasing the value of f, by eps (dynamically 
partitioning. Zait et al . Col. 9, lines 43-48); and 
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(c34) after performing (c4) , resetting the value of f2 equal 
to the value of f2 calculated in (el) and resetting the value of 
f , equal to the value of fl calculated in (c 1) (dynamically 
partitioning. Zait et al . Col. 9, lines 43-48) . 

As to Claims 12, 29 and 45, Zait et al . as modified teaches 
a method wherein (c31) , (c32) , and (c33) are repeated if some of 
the partitions added in the preceding iteration of (c31) , (c32) , 
and (c33) are empty (dynamically partitioning. Zait et al . Col. 
9, lines 43-48) . 

As to Claims 13, 30 and 46, Zait et al . as modified teaches 
a method wherein calculating the correlation function includes: 

joining table ti to table t2 using PK=FK as the join 
condition to produce a join result having rows (i.e. join. Zait 
et al ■ Col. 7, lines 7-12), each row including a value from cvl 
and a value from cv2, wherein PK denotes a primary key column in 
table tl, FK denotes a foreign key column in table t2, cv, 
denotes a first correlated value column in table ti, and cv2, 
denotes a second correlated value col umn in table t2 (i.e. join. 
Zait et al. Col. 7, lines 7-12; 
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creating an initial running constraint (RC) , the initial 
running constraint comprising a null range ( Zait et al , col. 7, 
lines 58-67) ; and 

producing a derived constraint rule (DCR) having the 
following form: 

(PK = FK) CV2 + cl <_ CV 1 <_ CV2 '+ c2, where cl and c2 are 
constants, and »'-->" means "implies ( Zait et al , col. 8, lines 
1-9 and col. 11, lines 25-40), 

by performing the following processing for each row in the 
join result: 

computing a new constraint (NEW), having a range (col. 8, 
lines 1-9 and col. 11, lines 25-40); and 

modifying RC by merging the range of NEW with the range of 
RC ( Zait et al . col. 8, lines 1-9 and col. 11, lines 25-40). 

As to Claims 16, 33 and 49, Zait et al . as modified teaches 
a method wherein the joining algorithm includes: 

(cl) creating a file context, which stores at least location 
data for a row and a first value associated with the row, for 
each partition of the set of partitions to be joined ( Zait et 
al . col. 8, lines 1-9 and col. 11, lines 25-40); 
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(c2) determining the lowest first value stored by the file 
contexts that is equal to or greater than a particular hash value 
Zait et al. col. 8, lines 1-9 and col. 11, lines 25-40); and 

(c3) identifying rows with a particular first value by 
reading the file contexts ( Zait et al . col. 8, lines 1-9 and 
col. 11, lines 25-40). 
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Allowable subject Matter 

4. Claims 17 is allowed over the prior art made of record. 

5. Claims 14-15, 31-32 and 47-48 are objected to as being 
dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations 

of the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication 
of allowable subject matter: 

The prior art of record ( Zait et al . (U.S. Patent 
6,609,131) and Liu et al . (U.S. Patent 6,263,331).) does not 
disclose, teach or suggest the claimed limitations of (in 
combination with all other features in the claims ) : pet is set 
equal to the value of (SIGN(c2) *CEILING (ABS (c2) /p) ) , wherein 
SIGN(c2) returns a value of -1 if c2 is less than zero, otherwise 
SIGN(c2) returns a value of 1, ABS(c2) returns an absolute value 
of c2, and 

CEILING (ABS (c2) /p) returns a smallest integer that is not 
less than the value of ABS(cz)/p; 
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n is set ecpial to pet - pel + 1, wherein n is a number of 
contiguous partitions in table tl that may have rows matching 
rows in a single partition of table t2; 

m is a maximum number of file contexts; 

f2 is set equal to the smallest integer value that is equal 
to or greater than the value of ((m-n)/2); 
fl is set equal to n + f2 -1; 

(c2) determining, based at least in part upon the 
correlation function, a first starting partition number Pi for 
table tl and a second starting partition number P2 for table t2, 
wherein: 

P2 is set equal to a lowest partition number in table t2 
such that P2 is a first active, non-eliminated partition in table 
t2, and at least one of the partitions in the interval between P2 
- pet and P2 - pel in table tl is an active, non-eliminated 
partition; 

Pi is set equal to P2 - pet; 

(c3) joining a set of f2 partitions of table t2 starting at 
P2 with a set of fl partitions of table tl 
starting at PI; 

(c4) updating PI and P2, wherein: 
PZ is set equal to a lowest partition number PZ* in table t2 , 
wherein : 



Application/Control Number: 10/036,016 Page 13 

Art Unit: 2165 

the lowest partition number P2 ' is greater than or equal to 
the sum of PZ + f 2 ; 

PZ' is a first active, non-eliminated partition; 

at least one of the partitions in the interval between P2" - 
pet and PZ - pci in table tl is an active, non-eliminated 
partition; and PI is set equal to PZ ' -pc2, as claimed in claim 
14, 31 and 47. 

The prior art of record ( Zait et al . (U.S. Patent 
6,609,131) and Liu et al . (U.S. Patent 6,263,331).) does not 
disclose, teach or suggest the claimed limitations of (in 
combination with all other features in the claims) : 

setting" n equal to pet - pel + 1; 

determining a parameter m., which is a maximum number of 
file contexts; 

setting f2 equal to the smallest integer value that is equal 
to or greater than the value of ((m-n)/2); and 
setting fl equal to n + f2 -1 

(d) determining a first starting partition number PI for 
table tl and a second starting partition number PZ for table tZ, 
wherein P, and PZ are calculated by setting PZ equal to a lowest 
partition number in t2 such that PZ is a first active, non- 
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eliminated partition in table t2 , and at least one of the 
partitions in 

the interval between PZ - pet and PZ - pel in table tl is an 
active, non-eliminated partition; and 
setting PI equal to PZ - pet; 

(e) performing a joining algorithm, wherein a set of f2 
partitions of table t2 starting at PZ are joined with a set of fl 
partitions of table tl starting at PI, wherein the joining 
algorithm 

includes : 

creating a file context, which stores at least location data 
for a row and a first value associated with the row, for each 
partition of the set of partitions to be joined; 

determining the lowest first value stored by the file 
contexts that is equal to or greater than a particular hash 
value; and 

identifying rows with a particular first value by reading the 
file contexts; 

(f) updating PI and P2, wherein the updating PI and PZ 
includes : 

finding a lowest partition number P, ' in t2 that is greater 
than or equal to the sum of P2 + f2 such that PZ" is a first 
active, non-eliminated partition, and at least one of the 
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partitions in the interval between Pz - pcz and Pz" - pel in 

table tl is an active, non-eliminated partitions- 
setting PZ equal to PZ ; and 
setting PI equal to PZ' - pet; and 

(g) repeating steps (e) - (f ) while at least one table has at 

least one active, non- eliminated partition, as claimed in claim 
17. 
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Other Prior Art Made of Record 

6. The prior art made of record and not relied upon is 
considered pertinent to Applicant's disclosure. U.S. patents 
and U.S. patent application publications will not be supplied 
with Office actions. 

Examiners advises the Applicant that the cited U.S. patents 
and patent application publications are available for download 
via the Office's PAIR. As an alternate source, all U.S. patents 
and patent application publications are available on the USPTO 
web site ( www.uspto.gov <http://www.uspto.gov/> ) , from the 
Office of Public Records and from commercial sources. For the 
use of the Office's PAIR system. Applicants may refer to the 
Electronic Business Center (EBC) at 

<http ; / /www . uspto . gov/ebc/index . html > or 1-866-217-9197. 

(U.S. Patent No. 6,,); 
(U.S. Patent No. 6,,); and 
(U.S. Patent No. 6, , ) ; 
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Conclusion 



7. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Yicun Wu 
whose telephone number is 571-272-4087. The examiner can 
normally be reached on 8:00 am to 4:30 pm, Monday -Friday. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Dov Popovici can be 
reached on 571-272-4083. The fax phone numbers for the 
organization where this application or proceeding is assigned 
are 703-872-9306. 

Any inquiry of a general nature or relating to the status 
of this application or proceeding should be directed to the 
receptionist whose telephone number is 571-272-2100. 




Yicun Wu 
Patent Examiner 
Technology Center 2100 



CHARLES RONES 
PRIMARY EXAMINER cHAP' 



•VLB 



February 28, 2005 



